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NOVELTY - The air bubbles generated during circulation of the plating liquid (11) 
towards the semiconductor wafer (W) in a plating bath, are removed by a pump. The 
flow rate of plating liquid is controlled, based on the air bubble control, during 
plating. 

USE - For plating aluminum/copper wirings in semiconductor manufacture. 

ADVANTAGE - Plate film of uniform thickness is obtained reliably due to effective 
air bubble control. 
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(54) ELECTROLYTIC PLATING 
METHOD 

(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a 
plated layer with a uniform film thickness, 
by improving a setting of a rotation speed 
of a semiconductor wafer W and a 
circulation flow rate of a plating solution 3 
for driving out bubbles A without fail, in a 
plating process in which bubbles A are 
oViven out from a treated surface of the 
semiconductor wafer W not to influence on 
the surface. 

SOLUTION: This electrolytic plating 
method comprises a process of oVivtng out 
the bubbles A dwelling on a liquid 
contacting surface of the semiconductor 
wafer W by rotating the semiconductor 
wafer W on a holding body 18 at a rotating 
speed of 30 rpm along while circulating a 
plating solution 1 1 at a flow rate of 5 
L/ minute through a pump 20 B when the 
semiconductor wafer W was immersed in 
the plating solution 1 1 . and a process of 
subjecting the semiconductor wafer W to 
plating treatment after converting the now 
rate of a plating solution 141 to 10 
L/ minute through the pump 20 B. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrolytic plating approach. 
[0002] 

[Description of the Prior Art] In the semi-conductor production process, the various membrane 
formation approaches, such as the sputtering method and a CVD method, are used. And although 
aluminum etc. is widely used as a wiring material from the former, the ingredient with more low 
resistivity is called for with detailed-izing of a semiconductor device, and thin-film-izing. Recently, 
copper with still lower resistivity attracts attention as a wiring material replaced with aluminum. 
However, there is a problem in membrane formation of the copper by the sputtering method at the 
embedding nature to a slot or a hole, and there is a problem that etching after membrane formation is 
difficult in membrane formation of the copper by the CVD method. Then, a close-up of the membrane 
formation technique by plating is taken. As compared with front 2 persons' approach, equipment cost of 
plating is cheap and its process cost is also cheap, in order that it may use a copper sulfate and various 
additives as plating liquid, a process is stabilized, and especially electrolytic plating is managed, if it is 
cheap and its membrane formation rate is also quick, it will be obtained, and has various advantages. 
Therefore, electrolysis plating is variously studied as a copper membrane formation technique. 
[0003] Then, the conventional electrolysis gilding machine is explained, referring to drawing 5 . The 
conventional electrolysis gilding machine is equipped with the supporter 2 holding the electrolytic 
plating organ bath 1 and the processed object (for example, semi-conductor wafer) W as shown in this 
drawing. The plating liquid 3 which contains a copper sulfate, an additive, etc. in the electrolytic plating 
organ bath 1 is held, and the ring-like anode 4 is arranged at the lower part of the plating organ bath 1. 
The phosphorus-containing copper with which an anode 4 uses copper as a principal component is used. 
On the other hand, installation section 2A is formed in the lower limit of a supporter 2, and the semi- 
conductor wafer W is supported by this installation section 2A at a periphery edge. The top face of this 
installation section 2A is equipped with cathode 2B (refer to (a) of drawing 6 ) over the perimeter, and 
the seed layer (not shown) of the semi-conductor wafer W laid in installation section 2A and the flow of 
this cathode 2B are attained. And a current can flow between cathode 2B and an anode 4, and cathode 
2B and an anode 4 can perform coppering to the front face of the semi-conductor wafer W, if it connects 
with a constant current power supply 5 through wiring 5 A and an electrical potential difference is 
impressed at the time of plating processing. In addition, the bore side of cathode 2B is equipped with 
ring-like seal member 2D (refer to drawing 6 ), and plating liquid 3 enters to a cathode 2B side at the 
time of electrolytic plating. 

[0004] Moreover, the electrolytic plating organ bath 1 consists of inner lift 1 A and outside tub IB, and 
the side attachment wall has dual structure. Furthermore, in inner lift 1 A, it is divided by bottom room 
("anode room" is called hereafter.) 1C and top room ("cathode room" is called hereafter.) ID through a 
diaphragm 6, and the anode 4 is arranged at anode room 1C. The diaphragm 6 has prevented 
transparency into cathode room ID of the product within anode room 1C. Moreover, a supply pipe 7 
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penetrates the center of a base of the electrolytic plating organ bath 1, and this supply pipe 7 is 
connected with annular room IE formed by inner lift 1 A and outside tub IB through the circulation 
piping 8. Tank 8A and pump 8B are arranged at this circulation piping 8, and while circulating plating 
liquid 3 by the fixed flow rate between cathode room ID and tank 8 A through pump 8B, he is trying to 
supply plating liquid 3 by upward flow to the semi-conductor wafer W. Moreover, the circulation piping 
9 is connected also with anode room 1C, and plating liquid 3 is circulated by the fixed flow rate between 
tank 9 A and anode room 1C through tank 9 A and pump 9B which have been arranged at this circulation 
piping 9. 

[0005] Moreover, as shown in drawing 6 , opening 2C for carrying out taking-out close [ of the semi- 
conductor wafer W ] is formed in the peripheral wall of the above-mentioned supporter 2, and it carries 
in into a supporter 2 through the substrate for conveyance which is not illustrated. Although not 
illustrated, the substrate for conveyance has the vacuum adsorption section, and where adsorption 
maintenance of the semi-conductor wafer W is carried out on the substrate P for conveyance, it carries 
out taking-out close [ of the semi-conductor wafer W ]. 

[0006] Next, actuation is explained. First, it presses and the semi-conductor wafer W is fixed to 
installation section 2A at (a) - (c) of drawing 6 , as the clamp device which is not illustrated while the 
substrate for conveyance which is not illustrated carries in the semi-conductor wafer W into a supporter 
2 from opening 2C and lays the semi-conductor wafer W in installation section 2A of a supporter 2 
operates and an arrow head shows. Moreover, in the electrolytic plating organ bath 1, Pumps 8B and 9B 
are driven and the plating liquid 3 in anode room 1C and cathode room ID is circulated between each 
tank 8 A and 9A. If the semi-conductor wafer W is immersed in cathode room ID of the electrolytic 
plating organ bath 1 through a supporter 2 in this condition as shown in (a) of drawing 6 , air bubbles A 
will pile up in the processed side of the semi-conductor wafer W. Then, if a predetermined electrical 
potential difference is impressed after rotating the semi-conductor wafer W through a supporter 2 and 
driving out air bubbles A conjointly with the upward flow of the constant flow of plating liquid 3, a 
current will flow between an anode 4 and cathode 2B through plating liquid 3, and coppering will be 
performed to the semi-conductor wafer W. Under the present circumstances, within cathode room ID, 
since the upward flow of the constant flow of plating liquid 3 is formed as an arrow head shows to 
drawing 5 R> 5, and the semi-conductor wafer W is moreover rotating through a supporter 2, the plating 
liquid 3 in contact with the semi-conductor wafer W is always updated, and stable coppering is 
performed. 

[0007] By the way, the coppering layer is formed in the processed side of the semi-conductor wafer W, 
after circulating plating liquid 3 by the fixed flow rate and driving out the air bubbles A within a 
processed side, while rotating the semi-conductor wafer W with a fixed rotational speed, after the semi- 
conductor wafer W is immersed in plating liquid 3 in performing coppering to the semi-conductor wafer 
W. 

[0008] 

[Problem(s) to be Solved by the Invention] However, although air bubbles A are certainly driven out of 
the processed side of the semi-conductor wafer W to a case, the effect of air bubbles A is eliminated to it 
and it was made to perform coppering to the conventional electrolytic plating approach, the technical 
problem that a setup of the rotational speed of the semi-conductor wafer W at the time of driving out air 
bubbles A certainly or the amount of circulating flow of plating liquid 3 was difficult, and it was very 
difficult to obtain the deposit of uniform thickness occurred. 

[0009] This invention was made in order to solve the above-mentioned technical problem, and it aims at 
offering the electrolytic plating approach that the deposit of uniform thickness can be obtained certainly. 

[0010] 

[Means for Solving the Problem] this invention person acquired the following knowledge, as a result of 
examining the conditions of plating processing, especially air bubbles A in a detail about the rotational 
speed of the supporter 2 for ******ing certainly, or the amount of circulating flow of plating liquid 3, in 
order to obtain the deposit of thickness uniform in order to solve the above-mentioned technical 
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problem. For example, although a certain amount of rotational speed was needed for driving out air 
bubbles A quickly, when rotational speed was too quick, it turned out A [ cellular ] That air bubbles A 
gather in the center of a processed side, and do not fall out on the contrary. Moreover, when the 
rotational speed of a supporter 2 was too slow conversely, it also turned out that the seed layer of the 
semi-conductor wafer W begins to melt into plating liquid 3, and a deposit becomes an ununiformity. 
Furthermore, it turned out that specific conditions must be set up for securing the homogeneity of a 
deposit about the amount of circulating flow of plating liquid 3 at the time of a cellular purge and plating 
processing, and plating liquid 3 must be circulated. 

[001 1] This invention is what was made based on the above-mentioned knowledge. The electrolytic 
plating approach according to claim 1 The electrolytic plating organ bath which holds the plating liquid 
for performing plating processing to a processed object, The migration and the pivotable supporter 
which have the anode arranged in this electrolytic plating organ bath, and the cathode which makes this 
anode and pair, and hold a processed object possible [ a cathode and a flow ], It has the circulation drive 
which is made to overflow the above-mentioned plating liquid from the above-mentioned plating organ 
bath, and is made to circulate through it. It is the electrolytic plating approach of performing plating 
processing while making the plating liquid in the above-mentioned electrolytic plating organ bath 
rotating the above-mentioned processed object in the condition of having been immersed, through the 
above-mentioned supporter. The process which drives out the air bubbles which are made to circulate 
through the above-mentioned plating liquid through the above-mentioned circulation drive, and pile up 
in the liquid-facing surface of the above-mentioned processed object when immersed in the above- 
mentioned plating liquid, It is characterized by having the process which changes the flow rate of the 
above-mentioned plating liquid through the above-mentioned circulation drive, and performs plating 
processing to the above-mentioned processed object. 

[0012] Moreover, the electrolytic plating approach of this invention according to claim 2 The 
electrolytic plating organ bath which holds the plating liquid for performing plating processing to a 
processed object, The migration and the pivotable supporter which have the anode arranged in this 
electrolytic plating organ bath, and the cathode which makes this anode and pair, and hold a processed 
object possible [ a cathode and a flow ], It has the circulation drive which is made to overflow the 
above-mentioned plating liquid from the above-mentioned plating organ bath, and is made to circulate 
through it. It is the electrolytic plating approach of performing plating processing while making the 
plating liquid in the above-mentioned electrolytic plating organ bath rotating the above-mentioned 
processed object in the condition of having been immersed, through the above-mentioned supporter. The 
process which drives out the air bubbles which are made to rotate the above-mentioned processed object 
through the above-mentioned supporter, and pile up in the liquid-facing surface of the above-mentioned 
processed object when immersed in the above-mentioned plating liquid, It is characterized by having the 
process which changes the rotational speed of the above-mentioned processed object through the above- 
mentioned supporter, and performs plating processing to the above-mentioned processed object. 
[0013] Moreover, the electrolytic plating approach of this invention according to claim 3 The 
electrolytic plating organ bath which holds the plating liquid for performing plating processing to a 
processed object, The migration and the pivotable supporter which have the anode arranged in this 
electrolytic plating organ bath, and the cathode which makes this anode and pair, and hold a processed 
object possible [ a cathode and a flow ], It has the circulation drive which is made to overflow the 
above-mentioned plating liquid from the above-mentioned plating organ bath, and is made to circulate 
through it. It is the electrolytic plating approach of performing plating processing while making the 
plating liquid in the above-mentioned electrolytic plating organ bath rotating the above-mentioned 
processed object in the condition of having been immersed, through the above-mentioned supporter. The 
process which drives out the air bubbles which are made to rotate the above-mentioned processed object 
through the above-mentioned supporter, and pile up in the liquid-facing surface of the above-mentioned 
processed object while circulating the above-mentioned plating liquid through the above-mentioned 
circulation drive, when immersed in the above-mentioned plating liquid, It is characterized by having 
the process of the flow rate of the above-mentioned plating liquid, and the rotational speed of the above- 
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mentioned processed object which changes either at least and performs plating processing to the above- 
mentioned processed object. 

[0014] Moreover, the electrolytic plating approach of this invention according to claim 4 The 
electrolytic plating organ bath which holds the plating liquid for performing plating processing to a 
processed object, The migration and the pivotable supporter which have the anode arranged in this 
electrolytic plating organ bath, and the cathode which makes this anode and pair, and hold a processed 
object possible [ a cathode and a flow ], It has the circulation drive which is made to overflow the 
above-mentioned plating liquid from the above-mentioned plating organ bath, and is made to circulate 
through it. The process which is the electrolytic plating approach of performing plating processing, 
making the plating liquid in the above-mentioned electrolytic plating organ bath rotate the above- 
mentioned processed object in the condition of having been immersed, through the above-mentioned 
supporter, and impresses a current to the above-mentioned processed object, It is characterized by 
having the process immersed in the above-mentioned plating liquid in the above-mentioned processed 
object through the above-mentioned supporter where a current is impressed to the above-mentioned 
processed object, and the above-mentioned cathode and the process which detects the current change 
between the above-mentioned anodes. 
[0015] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation gestalt 
shown in drawing 1 - drawing 4 . First, the electrolysis gilding machine used for the electrolytic plating 
approach of this invention is explained. As this electrolysis gilding machine 10 is shown in (a) of 
drawing 1 , and (b) The electrolytic plating organ bath 12 which holds the plating liquid 1 1 for 
performing coppering to the processed object (for example, semi-conductor wafer) W, The diaphragm 
15 which divides the inside of this electrolytic plating organ bath 12 in the bottom room 13 and the top 
room 14, The anode 16 arranged in the bottom room 13 divided through this diaphragm 15, It has the 
cathode 17 which makes this anode 16 and pair, and has the supporter 18 held possible [ a cathode 17 
(refer to (b) of drawing 1 ) and a flow of the semi-conductor wafer W ], the semi-conductor wafer W is 
immersed in the plating liquid 1 1 in the electrolytic plating organ bath 12, and it has been made to 
perform coppering. In addition, below, a bottom room explains an anode room and a top room as a 
cathode room. 

[0016] It ** and the above-mentioned electrolytic plating organ bath 12 is constituted as double-frame 
construction equipped with for example, inner lift 12A and outside tub 12B. The supply pipe 19 is 
penetrated and formed in the base of this electrolytic plating organ bath 12. The diaphragm 15 has the 
hole in the center. The hole of a diaphragm 15 is connected with the upper limit section of a supply pipe 
19, the periphery edge is connected with the peripheral wall of inner lift 12A, and the electrolytic plating 
organ bath 12 is divided up and down as mentioned above through the diaphragm 15. Moreover, an 
anode 16 is formed with the phosphorus-containing copper which uses copper as a principal component, 
and the cathode 17 is formed in the shape of a ctenidium with the stainless steel with which for example, 
platinum plating was performed. The supporter 18 is constituted so that the drive which is not illustrated 
may be minded and it may go up and down and rotate at a proper setting rate at least. It is made to have 
not penetrated the impurity which this diaphragm 15 was formed as a membrane filter which carried out 
extension shaping of the polyvinylidene fluoride which titanium oxide contained, for example, was 
generated in the anode room 13. 

[0017] Opening of the upper limit of the above-mentioned supply pipe 19 is carried out in the cathode 
room 14, and the lower limit is connected to the end of the circulation piping 20. Tank 20A and pump 
20B are arranged at this circulation piping 20, and the other end of the circulation piping 20 is connected 
to the base of the annular room 21 between inner lift 12A and outside tub 12B. Therefore, the plating 
liquid 1 1 in tank 20 A is supplied by the drive of pump 20B into the cathode room 14 via a supply pipe 
19, and after the most goes up the cathode room 14 and contacts the processed side of the semi- 
conductor wafer W, it overflows from the cathode room 14 to the annular room 21. It circulates through 
overflowing plating liquid 1 1 repeatedly via the circulation piping 20 between return, the cathode room 
14, and tank 20A into tank 20A. Moreover, the circulation piping 22 is connected also to the base of the 



http://ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/3/06 



JP,2001-316869,A [DETAILED DESCRIPTION] 



Page 5 of 8 



anode room 13, and tank 22A and pump 22B are arranged at this circulation piping 22. Therefore, it 
circulates [ like the case of the cathode room 14 ] through the plating liquid 1 1 in tank 22 A repeatedly 
between the anode room 13 and tank 21 A by the drive of pump 22B. 

[0018] Moreover, it is formed in tubed [ which upper limit closed ], and installation section 18A of the 
semi-conductor wafer W horizontally prolonged to the inner direction is formed in the lower limit in the 
shape of a flange (a) a of drawing 1 So that the above-mentioned supporter 18 may be shown. And the 
vacuum chuck 24 and the clamp device 25 which were constituted possible [ rise and fall ] through air 
cylinders 24A and 25 A are attached in this supporter 18, and the semi-conductor wafer W is delivered to 
it between the wafer conveyance devices which are not illustrated through these devices 24 and 25. A 
vacuum chuck 24 carries out vacuum adsorption, and holds the center of the semi-conductor wafer W. 
The clamp device 25 is formed in the shape of a ring, presses the periphery edge of the semi-conductor 
wafer W, and is fixed. Proper configurations, such as the shape of a military hat, can be used for the 
clamp device 25 if needed. Moreover, installation section 18A of a supporter A18 is equipped with a 
cathode 17 as shown in (b) of this drawing, and it is equipped with the seal member 23 with elasticity 
inside the cathode 17. 

[0019] And opening 18B for carrying out taking-out close [ of the semi-conductor wafer W ] to the 
peripheral wall of a supporter 18 is formed, after carrying out vacuum adsorption of the semi-conductor 
wafer W carried in in the supporter 18 from this opening 18B by the vacuum chuck 24, a vacuum chuck 
24 descends and the semi-conductor wafer W is laid to installation section 1 8A. While a vacuum chuck 
24 goes up succeedingly, the clamp device 25 descends and the periphery edge of the semi-conductor 
wafer W is pressed to installation section 18 A. Thereby, while the semi-conductor wafer W intercepts 
the inside of a supporter 18 from the outside by the seal member 23, the flow of the seed layer (not 
shown) formed in the semi-conductor wafer W is electrically attained with a cathode 17. 
[0020] Moreover, the above-mentioned anode 16 and the cathode 17 are connected to the constant 
current power supply 27 through wiring 26, as shown in (a) of drawing 1 . Therefore, if the semi- 
conductor wafer W is immersed in the cathode room 14 of the electrolytic plating organ bath 12 through 
a supporter 18 and a constant current power supply 27 is impressed, a flow will become free electrically 
through plating liquid 11, coppering is performed to the processed side of the semi-conductor wafer W, 
and a plating side is formed in it at the cathode room 14. 

[0021] Furthermore, the above-mentioned electrolysis gilding machine 10 is equipped with the control 
unit (not shown) which controls a supporter 18 and Pumps 20B and 22B, and has controlled optimally 
the rotational speed of a supporter 18, and the circulation velocity (flow rate) of plating liquid 1 1 with 
Pumps 20B and 22B at least according to the processing conditions of plating. And a supporter 18 can 
be enforced by work of this control unit, and if it puts in another way, the electrolytic plating approach 
of this invention can be enforced by controlling the rotational speed of the semi-conductor wafer W, and 
the amount of circulating flow of the plating liquid 1 1 in the cathode room 14 (the amount of upward 
flow). By the conventional electrolytic plating approach, since the rotational speed of the semi- 
conductor wafer when performing the time of driving out air bubbles A and plating processing and the 
amount of upward flow of plating liquid were both set up identically, the optimum conditions at the time 
of a cellular purge and the optimum conditions at the time of plating are not in agreement, and it is 
thought that uniform thickness was not obtained. 

[0022] Then, after the semi-conductor wafer W is immersed, he is trying to obtain the coppering layer of 
uniform thickness by this invention by changing suitably the rotational speed of the supporter 18 when 
performing the time of driving out the air bubbles A which pile up in a processed side, and plating, 
and/or the amount of upward flow of plating liquid 1 1 through a control unit, respectively. 
[0023] When driving out air bubbles A in this invention, it is desirable to set the rotational speed of a 
supporter 18 as 20 - 60rpm. With the rotational speed of this range, air bubbles A can be driven out by 
the very short time amount of less than 1 second. In less than 20 rpm, while the purge of air bubbles A 
takes long duration, there is a possibility that the seed layer of the semi-conductor wafer W may begin to 
melt. When 80rpm is exceeded, there is a possibility that air bubbles A may focus in the center of a 
processed side, and air bubbles A cannot be driven out. Moreover, if it says about the upward flow of 
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plating liquid 1 1, it is desirable to set the amount of upward flow as a part for 0 - 8L/. In the amount of 
upward flow of this range, air bubbles A can be driven out within 1 second. If a part for lOL/is 
exceeded, the oil level of plating liquid 1 1 will confine air bubbles A in a dry area and the corner in 
which air bubbles A are formed by installation section 18A of the processed side of the semi-conductor 
wafer W, and a supporter 18, and there is a possibility of being on the contrary hard that it may come to 
****** air bubbles A. The amount of upward flow is a thing on condition of a part for OL/rotating in the 
rotational-speed range are above-mentioned [ a supporter 18 ] in the range. 

[0024] Moreover, in order to stabilize the copper ion near the liquid-facing surface of the processed side 
of the semi-conductor wafer W for air bubbles A to fixed concentration at the time of plating after 
dismissal, plating liquid 1 1 is supplied by the upward flow of a to some extent bigger flow rate than the 
time of a cellular purge, and he is trying to update quickly the plating liquid 1 1 which touches a 
processed side. Furthermore, also in order to equalize the copper ion concentration of the whole 
processed side surface, he is trying to rotate the semi-conductor wafer W with a to some extent bigger 
rotational speed than the time of a cellular purge. Thereby, equalization of the copper ion concentration 
in a processed side, as a result equalization of the thickness of a copper ion layer can be attained. 
[0025] Furthermore, he is trying to check by the continuity test whether air bubbles A have been driven 
out certainly in this invention. That is, where the plating liquid 1 1 in the cathode room 14 is circulated in 
the predetermined amount of upward flow, after the semi-conductor wafer W is immersed in the cathode 
room 14, the semi-conductor wafer W is rotated with a predetermined rotational speed. He is trying to 
check whether immediately after this, air bubbles A are piling up by measuring a sink, the resistance at 
this time, or a current value for a minute current between an anode 16 and a cathode 17, and observing 
that abrupt change. That is, the purge of air bubbles A can be checked by whether a current value 
becomes large rapidly or resistance becomes small rapidly. And when each value does not change but 
constant value is reached, it can be checked that air bubbles A have been driven out completely. 
[0026] Next, one example and the example of a comparison of this invention approach are explained, 
referring to drawing 1 - drawing 4 , in addition the semi-conductor wafer with a diameter of 200mm was 
used here. In [example 1] this example, if the semi-conductor wafer W carries in into a supporter 18 
from opening 1 8B of a supporter 1 8 through the substrate P for conveyance first as shown in (a) of 
drawing 2 , and (b), a vacuum chuck 24 will drive, and as shown in (c) of drawing 2 , vacuum 
adsorption of the semi-conductor wafer W will be carried out. If the substrate P for conveyance cancels 
vacuum adsorption of the semi-conductor wafer W and retreats out of a supporter 18 succeedingly As 
shown in (d) of drawing 2 , while a vacuum chuck 24 descends to installation section 18A through air 
cylinder 24 A and lays the semi-conductor wafer W to up to installation section 18 A, the clamp device 
25 descends through air cylinder 25 A. As the arrow head of this drawing shows, the elasticity of the seal 
member 23 is resisted, and the periphery edge of the semi-conductor wafer W is pressed and fixed on 
installation section 18 A. While the seal member 23 carries out elastic deformation and intercepts the 
inside of a supporter 18 from the outside by this, the seed layer and cathode 17 of the semi-conductor 
wafer W contact electrically, and the flow of these both W and 17 of them is attained. As shown in (e) of 
drawing 2 in the meantime, a vacuum chuck 24 goes up from the semi-conductor wafer W to the clamp 
device 25 and substitution. In addition, in the following drawings, illustration of the clamp device 25 is 
omitted and the arrow head has illustrated only the press direction. 

[0027] Pumps 20B and 22B drive in the electrolytic plating organ bath 12. Moreover, tank 20A, The 
plating liquid 1 1 in 22 A is supplied into the cathode room 14 and the anode room 13. Plating liquid 1 1 
circulates between the cathode room 14 and the anode room 13, and each tank 20 A and 22 A, and as the 
arrow head of drawing 3 R> 3 (a) - (c) shows, in the cathode room 14, the upward flow of plating liquid 
1 1 is always formed. Under the present circumstances, the amount of upward flow of the plating liquid 
1 1 in the cathode room 14 was set as a part for 5L/. 

[0028] After the semi-conductor wafer W descended in the level condition and was immersed in plating 
liquid 1 1 through a supporter 18 as shown in (a) of drawing 3 when plating liquid 1 1 circulates, the 
supporter 18 was rotated with the rotational speed of 30rpm through the control unit. Although air 
bubbles A were piling up in the processed side of the semi-conductor wafer W in the initial stage of 
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immersion at the semi-conductor wafer W bottom, as shown in (b) of drawing 3 R> 3, air bubbles A 
were conjointly driven out of the processed side of the semi-conductor wafer W out of the supporter 18 
according to the upward flow of plating liquid 1 1 with rotation of the semi-conductor wafer W (refer to 
(c) of drawing 3 ). The purge of air bubbles A is ended within in 1 second. Termination of the purge of 
air bubbles was checked by the resistance value change by the minute current which impressed the semi- 
conductor wafer W when immersed. 

[0029] After checking that air bubbles A had been lost, while changing the flow rate of the plating liquid 
1 1 in the cathode room 14 into a part for lOL/from a part for 5L/, the predetermined electrical potential 
difference was impressed from the constant current power supply 27, coppering was started, and plating 
processing was performed for 4 minutes and 30 seconds. After plating termination, the semi-conductor 
wafer W was pulled up from plating liquid 1 1 by the reverse order, it took out out of the supporter 1 8, 
and the thickness of the plating side of the semi-conductor wafer W was measured. In addition, the time 
amount of the plating processing including the purge of air bubbles was 4 minutes and 30 seconds. The 
result of having measured the thickness of the coppering layer of the semi-conductor wafer W obtained 
by this processing was shown in (a) of drawing 4 . An axis of abscissa shows the dimension of the semi- 
conductor wafer W, and the center of an axis of abscissa of the graph shown in this drawing is the core 
of the semi-conductor wafer W. The axis of ordinate shows change of the thickness of a coppering layer. 
The thing with thin (resistance is high in poor membrane formation) thickness is shown, so that it comes 
on an axis of ordinate. According to the result which this graph shows, it turned out that it is thickness 
with the uniform coppering layer of the semi-conductor wafer W. 

[0030] In the example of the [example 1 of comparison] book comparison, plating processing was 
performed like the example 1 except having set up identically to the flow rate at the time of a cellular 
purge the amount of upward flow of the plating liquid 1 1 at the time of plating processing. The thickness 
of the coppering layer of the semi-conductor wafer W obtained by this plating processing was measured, 
and that result was shown in (b) of drawing 4 . According to the result which this graph shows, the 
thickness of the core of the semi-conductor wafer W was a little thick, the thickness of a periphery edge 
was a little thin, and it turned out that it is inferior to homogeneity as compared with an example 1 . 
[003 1] The example of the [example 2 of comparison] book comparison performed the purge of air 
bubbles, and plating processing on the same conditions as an example 1 except having made it stand it 
still without circulating plating liquid 1 1 from beginning to end. The thickness of the coppering layer of 
the semi-conductor wafer W obtained by this plating processing was measured, and that result was 
shown in (c) of drawing 4 . According to the result which this graph shows, the resistance of the 
periphery edge of the semi-conductor wafer W was extremely high, and it turned out that it has become 
poor membrane formation. Therefore, it is the proof which remains without the air bubbles A of the 
processed side of the semi-conductor wafer W and the corner of installation section 18A of a supporter 
18 falling out. 

[0032] As explained above, according to this operation gestalt, into plating liquid 1 1 after carrying out 
semi-conductor wafer immersion, Since the amount of upward flow of plating liquid 1 1 was changed 
into a part for lOL/and coppering was performed, after circulating plating liquid 1 1 in the amount of 
upward flow for 5L/and driving out the air bubbles A within a processed side, while rotating the semi- 
conductor wafer W with the rotational speed of 30rpm, Air bubbles A can be certainly driven out of the 
inside of the processed side of the semi-conductor wafer W in a short time, moreover the copper ion 
concentration of the whole processed side surface can be equalized, and the coppering layer of uniform 
thickness can be obtained stably. Moreover, while having driven out air bubbles A, a minute current can 
be impressed between an anode 16 and a cathode 17, and it can know certainly whether air bubbles A 
fell out completely by seeing a resistance value change. 

[0033] In addition, although the case where the amount of upward flow of the plating liquid when 
performing plating processing rather than the amount of upward flow of the plating liquid when driving 
out air bubbles with the above-mentioned operation gestalt was set up greatly was explained, this 
invention person is checking that the same result is obtained, even if it sets up more greatly than the time 
of driving out air bubbles the rotational speed of the processed object at the time of plating, without 
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changing the flow rate of plating liquid. Moreover, even if it combines both approaches, it is checking 
that the same result is obtained. Moreover, although the semi-conductor wafer was mentioned as the 
example and the above-mentioned operation gestalt explained it as a processed object, this invention is 
applicable also about the substrate for LCD. 
[0034] 

[Effect of the Invention] According to invention of this invention according to claim 1 to 3, the 
electrolytic plating approach that the deposit of uniform thickness can be obtained certainly can be 
offered. 

[0035] Moreover, according to invention of this invention according to claim 4, in case plating 
processing is performed, the electrolytic plating approach that it can check whether the air bubbles 
within the processed side of a processed object have fallen out certainly can be offered collectively. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrolytic plating organ bath which holds the plating liquid for performing plating 
processing to a processed object, The migration and the pivotable supporter which have the anode 
arranged in this electrolytic plating organ bath, and the cathode which makes this anode and pair, and 
hold a processed object possible [ a cathode and a flow ], It has the circulation drive which is made to 
overflow the above-mentioned plating liquid from the above-mentioned plating organ bath, and is made 
to circulate through it. It is the electrolytic plating approach of performing plating processing while 
making the plating liquid in the above-mentioned electrolytic plating organ bath rotating the above- 
mentioned processed object in the condition of having been immersed, through the above-mentioned 
supporter. The process which drives out the air bubbles which are made to circulate through the above- 
mentioned plating liquid through the above-mentioned circulation drive, and pile up in the liquid-facing 
surface of the above-mentioned processed object when immersed in the above-mentioned plating liquid, 
The electrolytic plating approach characterized by having the process which changes the flow rate of the 
above-mentioned plating liquid through the above-mentioned circulation drive, and performs plating 
processing to the above-mentioned processed object. 

[Claim 2] The electrolytic plating organ bath which holds the plating liquid for performing plating 
processing to a processed object, The migration and the pivotable supporter which have the anode 
arranged in this electrolytic plating organ bath, and the cathode which makes this anode and pair, and 
hold a processed object possible [ a cathode and a flow ], It has the circulation drive which is made to 
overflow the above-mentioned plating liquid from the above-mentioned plating organ bath, and is made 
to circulate through it. It is the electrolytic plating approach of performing plating processing while 
making the plating liquid in the above-mentioned electrolytic plating organ bath rotating the above- 
mentioned processed object in the condition of having been immersed, through the above-mentioned 
supporter. The process which drives out the air bubbles which are made to rotate the above-mentioned 
processed object through the above-mentioned supporter, and pile up in the liquid-facing surface of the 
above-mentioned processed object when immersed in the above-mentioned plating liquid, The 
electrolytic plating approach characterized by having the process which changes the rotational speed of 
the above-mentioned processed object through the above-mentioned supporter, and performs plating 
processing to the above-mentioned processed object. 

[Claim 3] The electrolytic plating organ bath which holds the plating liquid for performing plating 
processing to a processed object, The migration and the pivotable supporter which have the anode 
arranged in this electrolytic plating organ bath, and the cathode which makes this anode and pair, and 
hold a processed object possible [ a cathode and a flow ], It has the circulation drive which is made to 
overflow the above-mentioned plating liquid from the above-mentioned plating organ bath, and is made 
to circulate through it. It is the electrolytic plating approach of performing plating processing while 
making the plating liquid in the above-mentioned electrolytic plating organ bath rotating the above- 
mentioned processed object in the condition of having been immersed, through the above-mentioned 
supporter. The process which drives out the air bubbles which are made to rotate the above-mentioned 
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processed object through the above-mentioned supporter, and pile up in the liquid-facing surface of the 
above-mentioned processed object while circulating the above-mentioned plating liquid through the 
above-mentioned circulation drive, when immersed in the above-mentioned plating liquid, The 
electrolytic plating approach characterized by having the process of the flow rate of the above- 
mentioned plating liquid, and the rotational speed of the above-mentioned processed object which 
changes either at least and performs plating processing to the above-mentioned processed object. 
[Claim 4] The electrolytic plating organ bath which holds the plating liquid for performing plating 
processing to a processed object, The migration and the pivotable supporter which have the anode 
arranged in this electrolytic plating organ bath, and the cathode which makes this anode and pair, and 
hold a processed object possible [ a cathode and a flow ], It has the circulation drive which is made to 
overflow the above-mentioned plating liquid from the above-mentioned plating organ bath, and is made 
to circulate through it. The process which is the electrolytic plating approach of performing plating 
processing, making the plating liquid in the above-mentioned electrolytic plating organ bath rotate the 
above-mentioned processed object in the condition of having been immersed, through the above- 
mentioned supporter, and impresses a current to the above-mentioned processed object, The electrolytic 
plating approach characterized by having the process immersed in the above-mentioned plating liquid in 
the above-mentioned processed object through the above-mentioned supporter where a current is 
impressed to the above-mentioned processed object, and the above-mentioned cathode and the process 
which detects the current change between the above-mentioned anodes. 



[Translation done.] 
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